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ABSTRACT
In Malaysia, Building Information Modelling (BIM) has recently gained attraction from construction players and 
some of them have applied it to several projects. By utilising the BIM process, the construction players have the 
opportunity to plan, coordinate and design in an integrated approach. This is one of the many benefits that they could 
gain and resulting in increased productivity. Despite these benefits, the implementation of BIM in the Malaysian 
construction industry is still lagging behind Singapore, for instance. Thus, it warrants a study such as the present to 
determine what are the actual barriers that hamper its implementation and what are the driving factors that could 
enhance its pace of implementation in the Malaysian construction industry. In this study, a questionnaire survey 
based on Convenience Sampling Method was carried out to gather the possible barriers and driving factors for 
BIM implementation among the Malaysian construction players. Additionally, Relative Importance Indices (RII) 
were used to analyse the data obtained and to identify those barriers and driving factors for the implementation of 
BIM in this country. Consequently, results of this study revealed that the main barriers for implementing the BIM 
are: 1) Lack of knowledge about BIM, 2) Reluctance and/or no insistence shown by the Malaysian construction 
industry players (Clients, Contractors and Consultants alike) on the use or implementation of BIM. The driving 
factors, on the other hand, that could lead to the speeding up of the implementation of BIM are: 1) Support and 
enforcing the implementation of BIM by the Government, 2) promote BIM training program and 3) Initiatives of 
senior management of the related industry players. In conclusion, for successful wide spread application of BIM 
in Malaysia, a good push from the government alone is far from enough. All other construction industry players 
mentioned must assume their roles well in promoting the use of BIM in their construction projects.
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1.0 INTroDuCTIoN
In Malaysia, the construction industry has been identified 
as an area that plays an important part in contributing to the 
Malaysian economy and contributes to approximately 3 to 
5 percent of the Gross Domestic Product (GDP) annually 
[1]. Although the Malaysian construction industry plays a 
significant role contributing to the growth of Malaysia’s 
economy, in the era of globalisation the Malaysian 
construction industry needs to evolve. The Malaysian 
construction industry must upgrade the current construction 
approach, whether in terms of practice, management or 
technology in order to be globally competitive because 
since the 1960’s, construction industry has not transformed 
much in terms of technology or construction approach and 
still depends on traditional approaches and relies heavily 
on foreign labour [1 and 2].
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In order to improve the traditional approach in 
the construction industry, Information Technology/
Information System (IT/IS) can be utilised to increase the 
productivities and transforms the Malaysian construction 
industry. Researchers [3, 4 and 5] have discussed the 
benefits of IT/IS applications. The benefits that could 
be gained by implementing IT/IS are enhancing the 
communication between parties, assisting in the decision 
making process, sharing updated information and 
accessing the information with ease [3, 4 and 5]. Realising 
these benefits, the government of Malaysia has been 
promoting and pushing the industry to adopt and utilise IT/
IS in order to achieve the developed country status by the 
year 2020 [6]. Despite the numerous benefits that could be 
gained by the construction industry, Stewart & Mohamed 
[7] found that the construction industry in Malaysia still 
lags behind other industries in terms of implementing IT/
IS. This happens because the return in IT investments 
does not seem to be attractive. There are numerous factors 
to this and the objective of this paper is to explore the 
barriers and the driving factors that could contribute to 
implementing the new information technology especially 
Building Information Modelling (BIM) in the Malaysian 
construction industry.
2.0 BuIlDINg INForMATIoN MoDEllINg 
(BIM): AN ovErvIEw
BIM can be viewed as a combination of advanced process 
and technology that offers a platform for collaboration 
between different parties in the construction project by 
exploiting the uses of Information Technology (IT). In 
the Malaysian construction industry, many construction 
players regard BIM as a new technology because it is 
not widely used. Traditionally, a 2D design that has been 
approved for construction will be checked manually. This 
method will consume time especially for complex designs. 
This traditional method involves manually checking for 
discrepancies in designs depending on the complexity 
of the designs. BIM can be referred as the process of 
creating and using 3D parametric computer-aided-design 
(CAD) technologies for design that allows the exchanges 
of information within a construction project team in a 
digital format [8, 9, 10 and 11]. This model can be passed 
digitally between consultants in the construction projects 
and the more important thing is that the model that is 
created using BIM has a pool of information and is enabled 
with clash detection software to ensure coordination 
[12]. This approach is not only faster, but can reduce the 
chance of human error to a minimum. This model can be 
passed to the contractor for estimating and planning the 
construction projects. In general, BIM can be viewed as 
a single respiratory system that supplies and receives any 
information in digital form related to construction projects.
3.0 THE CHAllENgES IN IMPlEMENTINg 
BuIlDINg INForMATIoN MoDEllINg 
(BIM)
There are many benefits that BIM can offer to the 
Malaysian construction industry, especially in enhancing 
the communication between different parties in 
construction projects. BIM is able to streamline and 
aids clear communication between client, consultant and 
contractor in construction projects by providing a single 
respiratory system for exchanging digital information in 
one or more agreed format. Khanzode & Fisher [13] and 
Azhar et al. [14] believe that, this approach can reduce 
errors associated with inconsistent and uncoordinated 
project documents because BIM is capable of carrying 
information which are related to the building either 
its physical or functional characteristics. Furthermore, 
Kymmell [12] and Taylor & Bernstein [11] believed 
that visualisation is one of the benefits gained when 
implementing BIM. The visualisation could help parties 
that are involved in the construction projects to gain better 
understanding of what they construct by creating detailed 
3D view. Kymmell [12] added that one of the critical tasks 
in Mechanical, Electrical and Plumbing (MEP) design 
is clash detection and without having good visualisation 
tools, this task will consume time. Traditionally, in 2D 
drawing, clash detection process is done by overlaying 
2D plan drawings to visualize the location of the system 
components in 3D space. However, by the exploitations of 
3D parametric modelling between architect and structural 
engineer, this task can be done within a short time and 
is more accurate compared to traditional method. Other 
benefits that are gained by the utilisation of BIM are in 
terms of cost estimating and planning and scheduling 
when the information on BIM incorporated time and cost. 
In terms of cost estimating, BIM can facilitate quantity 
surveyor quantifying the cost and the material of the 
projects in shorter time which can be reduced up to 80% 
compared to traditional methods [14].
Despite the numerous benefits from the utilisation of 
BIM, review of literature also has identified the factors 
impeded the pace in implementing BIM in construction 
industry. Griffith et al. [15], O’Brien [16] and Whyte & 
Bouchlaghem [17] believe that, the failure to implement 
new information technology (IT) in construction industry 
happens because of technical issues rather than social 
issues such as lack of technical expertise, the complexity 
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of the system and lack of support system. However, 
Ruikar et al. [18] and Rojas & Locsin [19] have a different 
view where they believe that people also play a part as the 
major barrier to implementing new IT in the construction 
industry. Martinko et al. [20] added that, the failure in 
changing people behaviour to handle new tools is the 
most prominent factor of why people are reluctant to 
adopt new technology. A survey done by Khemlani [21] 
revealed that the primary obstacles in implementing BIM 
is the resistance from employees who are reluctant to learn 
something new and challenges because of their beliefs and 
complacency with current status.
Meanwhile, Stephenson, P. & Blaza, S. [22] and Love 
et al. [23] added, besides the factors of technology and 
people, the failure in implementing new technology is 
because of organisational problems. Some organisations 
are reluctant to change their business process because 
they are afraid that by changing their business process, 
it involves cost and jeopardises their established process 
because they cannot accept the uncertainty. Some people 
in that organisation feel that the technology will take over 
their roles and feel anxiety towards changes especially 
when new technology is involved and this happens 
because not many managers understand how to manage 
technological change. Many organisations believe that 
implementing BIM will affect their established business 
processes because implementing new technology will 
reshape their business processes and during this process, 
productivity will suffer because the transition process from 
fragmented to collaborative in nature will put the project 
outcomes and clients’ expectations at risk [24].
To reduce the resistance from people to change, 
support from top management is very crucial [25] because 
during the migration to a new technology, the role of 
top management is very important to formulate the 
strategies and direction of the organisation in adopting 
new technology. This action shows the commitment of 
the organisation in adopting new technology and it will 
motivate their workers to implement new technology. 
Motivation of the organisation is one of the approaches 
to reduce the resistance from people. Motivation by the 
organisation could be one of the factors to build up self-
confidence to motivate individuals to use IT applications 
[16]. According to Stewart & Mohamed [7] lack of 
knowledge and skill in using the new technology could 
lead to a hindrance of implementing new technology 
besides contributing to low self-confidence, therefore, a 
proper training provided by the organisation could reduce 
the resistance from people in the implementation. Training 
is one of the factors that could increase the pace in adopting 
new IT, but according to Eastman et al. [9], it is hard to 
guarantee that each person participating in the organisation 
has the required technology and skill, therefore, the 
organisation could establish a technical support group 
to cater these problems and to solve any problems that 
arise. This technical support group could disseminate their 
knowledge among the staff within an organisation and 
this activity could spread the spirit of knowledge sharing 
among them. Support from the authority also plays a 
significant role to promote the implementation of new IT. 
The authority could come out with an interactive package 
to any construction players who are willing to implement 
new IT [26; 21 and 27].
On top of cost, compatibility and complexity of the 
technology are also the factors that influence the adoption 
of new technology. Cost is a more subjective issue because 
it requires external factors such as regulations imposed by 
the government or clients. To increase the pace of adoption 
of new IT,  higher  compatibility  and  more  user-friendly 
technology  are  the  characteristics  that  the technology 
must have [28] because, it is easy for people to accept and 
use new technology if they are familiar with it. Besides, 
the time required for training can be reduced.
4.0 METHoDology
In this study, an exploratory survey was used to discover 
and identify the relative importance of the barriers and 
the driven factors in implementing Building Information 
Modelling (BIM) in the Malaysian construction industry 
from the perception of clients, consultants and contractors. 
The survey questionnaire consists of three sections. The 
first section was to identify the respondents’ profile. 
The second section of the questionnaire focused on the 
barriers factors in implementing BIM and the last section 
of the questionnaire was designed to identify the relative 
importance of the driving factors in implementing BIM.
In order to identify the relative importance of the 
barriers in implementing BIM, there was a total of 15 
variables used while to identify the relative importance 
of the driving factors in implementing BIM, there was a 
total of 19 variables used and these variables were grouped 
into two categories: External Push and Internal Push. All 
these variables were selected from the literature. The 
respondents were asked to select their choices through 
open-ended questions by ticking a column of the relative 
importance of each of the question. A five-point Likert 
scale ranging from 1 which represented the least important 
to 5 which represented the most important was being used 
to capture the importance of the barriers and the driving 
factors in implementing Building Information Modelling 
(BIM) in the Malaysian construction industry.
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Convenience sampling method was used although 
this approach has its potential for bias. However, after 
considering that this is a preliminary study, convenience 
sampling was considered appropriate [29]. The sample’s 
addresses were obtained from the company which 
registered with Construction Industry and Development 
Board (CIDB), a board of architects and engineers. The 
questionnaire was distributed via email to the 150 potential 
respondents at all levels in their organisations. Out of 
the 150 potential respondents, 50 sets of questionnaire 
were sent to clients, 50 sets to contractors and 50 set to 
consultants.
As shown in Table 1, out of the 150 questionnaires that 
were sent, 48 firms responded, thus, giving a response rate 
of 32%. The response rate was considered average and 
acceptable because according to Frohlich [30], the normal 
average response rates for an organisational survey are 
about 30 to 40 percent since the middle of 1990. Therefore, 
considering that this is a preliminary study, the response 
rate gathered from the clients, contractors and consultants 
which was 32% was considered appropriate.
The low response from the respondents happened due 
to their unawareness or they did not know of the existence 
or the term, BIM, especially for clients (response rate of 
8%) and contractors (response rate of 14%).
4.1 Method of Data Analysis
The RII was calculated using the following formula:
Where:
RII = Relative Importance Indices
Pi = Respondents’ rating
Ui = Number of respondents placing an identical 
weighting/rating
N = Sample size
n = The highest attainable score (in this study n is 5)
The value for RII ranges from 0 to 1 and the factors which 
scored the highest value of RII are the most important 
factors.
5.0 FINDINgS AND DISCuSSIoN
5.1 Barriers in Implementing Building 
Information Modelling (BIM)
Table 2 illustrates the relative importance indices and the 
rank for factors that hinder the implementation of BIM in 
the Malaysian construction industry by all respondents. 
From Table 2, the top five most important factors that 
hinder the implementation of BIM are (1) Lack of 
knowledge about BIM (RII = 0.950), (2) Clients do not 
request/enforce BIM (RII = 0.950), (3) Reluctance from 
clients, contractors or consultants to implement BIM (RII 
= 0.875), (4) BIM is not required by other team members 
(RII = 0.838) and (5) Lack of data of Return on Investment 
of BIM (RII = 0.833).
Lack of knowledge about BIM could contribute 
to the resistance in implementing BIM because in the 
construction industry it involves various parties. Without 
significant knowledge about BIM, each party is reluctant 
to use BIM because they believe that new technology such 
as BIM technology is difficult to learn and could increase 
the operating cost. The lack of knowledge about BIM in 
terms of benefit to the operation and maintenance phase 
in the project’s life cycle has a significant role on why 
clients, consultants, contractors and others parties that 
are involved in construction projects are reluctant to use 
BIM in their construction projects. In addition, lack of 
measurable data to measure the benefits and return from 
the investments in information technologies also plays a 
major role to their reluctance.
On the other hand, the three least important factors 
that could hinder the implementation of BIM are (1) BIM 
is too expensive (RII = 0.592), (2) Lack of training of 
BIM software (RII = 0.608) and (3) BIM lacks features 
or flexibility to create a building model/drawing (RII 
= 0.650). For the weakest factors, the respondents 
believe that the cost to purchase the BIM technology is 
not so expensive compared to the benefits that can be 
gained by utilising the BIM technology. On top of that, 
the respondents do not believe that BIM technology is 
lacking the flexibility to create a building model/drawing 
compared to the traditional 3 dimensional modelling 
(3D) such as AutoCAD. They found out that creating a 
3D model is easier using BIM technology compared to 
the traditional 3D [8]. The respondents also believed that 
in the Malaysian construction industry, organisations are 
willing to send their staff to undergo related training in 
order to enhance their knowledge and skills, therefore, 
lacking in BIM training is not a factor that could hinder 
the implementation of BIM in the Malaysian construction 
industry.
respondents Questionnaire
distributed
responses
returned
Percentage 
of 
responses
Clients 50 4 8%
Consultants 50 37 74%
Contractors 50 7 14%
ToTAl 150 48 32%
Table 1: Respondents’ Profile and Response Rate
(1)RII  =
Σ Pi Ui
N(n)
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5.2 Driving Factors in Implementing Building 
Information Modelling (BIM)
Table 3 shows a summary of the relative importance 
indices and the rank of the variables that could increase the 
pace of implementing BIM identified by the respondents. 
Table 3 also shows the relative importance indices of the 
categories that could increase the pace of implementing 
BIM. From Table 3, it can be found that the top ten 
most important factors that could increase the pace of 
implementing BIM are:
1) Support and enforcement in the implementation of 
BIM by the government (RII = 0.950)
2) BIM training program (RII = 0.950)
3) Leadership of senior management (RII = 0.925)
4) Provide a grant scheme for training BIM 
(RII = 0.905)
5) Promotion and awareness road show about BIM 
(RII = 0.892)
6) Collaboration  with  universities  (Research  
collaboration  and  curriculum  design  for students) 
(RII = 0.879)
7) Incentive given by client such as tax reduction 
(RII = 0.842)
8) Outsourcing BIM specialist (RII = 0.842)
9) Technical support (RII = 0.800)
10) Clients demand the application of BIM in their 
project (RII = 0.792)
From the different categories of the factors that could 
increase the pace of implementation of BIM in the 
Malaysian construction industry, the respondents generally 
agreed that External Push (RII = 0.805) has a more 
significant role to speed up the pace of implementation of 
BIM compared to the Internal Push (RII = 0.755).
The most important factors that could be the 
driving factors in implementing BIM in the Malaysian 
construction industry are 1) Support and enforcement 
in the implementation of BIM by the Government 
and 2) BIM training program where both scored RII = 
0.950. This indicates that in the Malaysian construction 
industry, government push is a must to implementing new 
approaches. Having a strong support from the government 
is vital and without the enforcement from the government 
in the implementation of BIM in the Malaysian 
construction industry, it will be slow or stagnant. Other 
countries like the United Kingdom (UK), Australia, Hong 
Kong and Singapore have implemented the use of BIM in 
their construction industry through their governments. In 
the UK for instance, the government is mandating BIM; 
Australia is supporting BIM, Singapore enforces the use of 
BIM as part of their policy and terms of contract and Hong 
Kong is assisting BIM [26, 21 and 27].
Table 2: Rank for Factors of Barriers
Factors why BIM is not being implemented in Malaysia rII overall rank SD
1 Lack of knowledge about BIM 0.950 1 0.437595
2 Existing CAD system fulfils our need to design and draft 0.804 8 0.668106
3 BIM is too expensive 0.592 15 0.988408
4 Lack of training on BIM software 0.608 14 0.898186
5 BIM does not reduce the time used on drafting compared 
with the current drawing approach
0.650 12 0.668437
6 BIM lacks features or flexibility to create a building model/
drawing
0.650 13 0.437595
7 Clients do not request/enforce BIM 0.950 2 0.437595
8 BIM is not required by other team members 0.838 4 0.733869
9 Application of BIM will affect the current process practice 0.779 9 0.831292
10 Application of BIM will affect the current productivity 0.779 10 0.831292
11 Legal or contract issue 0.817 6 0.918679
12 Lack of working procedures and standards 0.675 11 0.866025
13 Reluctance from Client, Contractors or Consultant to 
implement BIM
0.875 3 0.761438
14 Lack of data of Return on Investment of BIM 0.833 5 0.753244
15 Software related (i.e.: ease of use) 0.808 7 0.988408
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Other roles that the government should do according 
to the respondents are providing a grant scheme for BIM 
training (the fourth most important factor with RII = 0.905), 
conducting promotion and awareness road show about 
BIM (the fifth most important factor with RII = 0.892) and 
giving tax reduction (the seventh most important factor 
with RII = 0.842). The respondents believe that by having a 
grant scheme for training and by giving tax reduction, they 
can increase the pace of implementing BIM. Previously, 
the Construction Industry Development Board (CIDB) has 
implemented this approach for contractors who implement 
Industrial Building System (IBS) in their construction 
projects [1] and this approach can also be used for those 
who are implementing BIM in their construction projects. 
This approach could attract the attention of construction 
players.
The government through its representative bodies 
such as CIDB could conduct awareness roadshow about 
BIM and promote the benefits of BIM. This promotion 
could spark the curiosity about BIM among construction 
players. By having a series of awareness programme to 
disseminate the knowledge of BIM, it can convey the 
benefits that can be gained by implementing BIM to the 
construction players. The private sector could take part 
in this promotion roadshow because involvements from 
private sector also play a significant role in speeding up 
the process of adoption and implementation of BIM in the 
Malaysian construction industry.
Besides the push from the government and BIM training 
program, leadership of senior management (the third 
most important factor with RII = 0.925) has a significant 
impact to accelerate the pace of BIM implementation in 
the Malaysian construction industry. Gilligan & Kunz 
[25] found that the resistance to change from the senior 
management is one of the factors why some organisations 
are reluctant to utilise information technologies. Among 
their excuses are, to implement new technology they need 
to change their current organisational structure and process 
and it could jeopardise their productivities. This happens 
because the senior management do not really understand 
Table 3: Rank of Driving Factors
Factors that could increase the pace of 
implementing BIM in Malaysia
rII overall rank rank in 
group
SD
External Push 0.805
1 Clients willing to pay extra for BIM implementation 0.488 19 9 0.711793
2 Promotion and awareness road show about BIM 0.892 5 3 0.824062
3 Incentive given by client such as a tax reduction 0.842 7 5 0.92157
4 Provide a grant scheme for BIM training 0.904 4 2 0.850271
5 Support and enforcement in the implementation of 
BIM by the government
0.950 1 1 0.437595
6 Clients provide pilot project for BIM 0.763 12 7 0.981884
7 Collaboration with universities (Research 
collaboration and curriculum design for students)
0.879 6 4 0.916505
8 Clients demand the application of BIM in their 
project
0.792 10 6 0.797825
9 BIM required by other project team members 0.733 13 8 0.952786
Internal Push 0.775
1 Development of BIM department within an 
organisation to monitor the application of BIM
0.700 16 8 0.989305
2 Require/hire BIM specialist 0.721 15 7 0.983688
3 Requirement for staff to be BIM competent 0.608 18 10 0.742576
4 Outsourcing BIM specialist 0.842 8 3 0.92157
5 An organisational structure that supports BIM 0.792 11 5 0.797825
6 Standardise work procedure for BIM 0.733 14 6 0.952786
7 Technical support 0.800 9 4 0.71459
8 BIM training program 0.950 2 1 0.437595
9 Continuous investment in BIM 0.683 17 9 0.646869
10 Leadership of senior management 0.925 3 2 0.703336
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how to manage technological change. Having a strong 
support from senior management could ease the process of 
migration at any organisation, because this action shows 
the commitment of the organisation in adopting new 
technology and it will motivate their workers to implement 
it. O’Brien [16] revealed that, some people have low self-
confidence especially related with implementing new 
technology because the lack of knowledge, therefore 
motivation by the senior management could be one of the 
factors to build up self-confidence to motivate individuals 
to use new technology applications.
The respondents also believe that local universities 
could play a major role in promoting BIM by providing 
curriculum or course related to BIM, for example. 
This is why collaboration with universities (Research 
collaboration and curriculum designed for students) is 
one of the important factors that could increase the pace 
of implementing BIM with RII score of 0.879. Having 
a curriculum or course related to BIM could give the 
students an idea of what BIM is in the early stage and 
can produce students who are ready with 3D parametric 
model. As we know, BIM technology in Malaysia is really 
new, therefore there are many opportunities for university 
researchers to conduct research related to BIM and they 
could collaborate with the industry to identifying the 
needs and the area for exploration. Collaboration with 
local universities in research and development can be 
done through research grants which are provided by the 
government such as Exploratory Research Grant (ERGS) 
or Science Fund.
Fox & Hietanen [31] added, one of the factors 
the organisations fail to realise about the benefit of 
implementing new technology is the lack of training 
provided by the organisation for their staff, and the level 
and type of training should be based on the needs of 
the organisation or individuals within an organisation. 
Training is one of the factors that could increase the pace 
in adopting new Information Technology (IT). In addition, 
Eastman et al. [9] found out, it is hard to guarantee that each 
person participating in the organisation has the required 
technology and skill; therefore, the organisation could 
establish a technical support group to cater these problems 
and to solve any problems arise. This technical support 
group could disseminate their knowledge among the staff 
within an organisation and this activity could spread the 
spirit of knowledge sharing among them. Therefore, the 
respondents believe that by outsourcing BIM specialist 
(RII = 0.842) and having technical support team (RII = 
0.800), it can complement the training program provided 
by the organisations.
6.0 CoNCluSIoN
Many evidence show that Building Information Modelling 
(BIM) can enhance the construction performance but the rate 
of implementation of BIM in the Malaysian construction 
industry has been at a slow pace. A number of factors 
that contributes to this situation are identified such as (1) 
Lack of knowledge about BIM, (2) Clients do not request/
enforce BIM and (3) Reluctance from clients, contractors 
or consultants to implement BIM. These issues need to be 
addressed accordingly if the government wants to see the 
Malaysian construction industry able to compete globally. 
Besides that, supports from the government also play a 
significant role to increase the pace of BIM implementation 
in the Malaysian construction industry. However, by just 
having a strong support from the government alone is not 
practical; therefore, the Malaysian construction players 
such as clients, consultants and contractors must play 
their own role by shifting the paradigm from using the 
traditional approach into a more innovative approach. To 
do this, the Malaysian construction industry needs the BIM 
implementation strategy and guide to ensure both parties: 
the government and the industry players work together to 
ensure the success in implementing BIM in Malaysia. It 
can be concluded that the construction industry in Malaysia 
needs to evolve by upgrading the current construction 
approach, whether in terms of practice, management or 
technology in order to meet the global standard. 
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